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Effect of Temperature on Plasma Renin Samples

Frej Fyhrqulst and Liisa Puutula
Plasma renin activity was measured in parallel in Na2EDTA-containing plasma samples after storage at -20, 4, and 24 #{176}C, and in the lyophilized state. Inperipheral venous plasma from 22 hypertensIve patients, the activity (range, 0.08-46.7 tg/liter per hour) remained stable during three days of storage at 4 #{176}C, but decreased to a variable extent when plasma was kept at 24 #{176}C: in one day by 9.2%, two days by 25.6%, and three days by 74.0%. Values were the same for samples handled at room temperature and chilled to 4#{176}C within 3 h and parallel samples immediately cooled in an icebath and kept at 4 #{176}C. Freezing (-20 #{176}C) and thawing of plasma was assocIated with a 22% mean increase in activity (range, 0-83%). Lyophilization resulted in a smaller increase of plasma renin activity (mean 12%, range 0-46%). Blood for renin analysis need not be cooled immediately, but must be cooled to 4 #{176}C within 2-3 h. It then is stable for at least three days. Freezing or lyophilization appears to be associated with some cold activation of "prorenin."
It is recommended that blood drawn for determination of plasma renin activity (PRA; EC 3.4.99.19) be promptly cooled, the cells separated in the cold, and the plasma stored below -20 #{176}C until assayed (1) (2) (3) (4) (5) (6) .
We have tested various temperatures of handling and storage of plasma samples. Our results show that PRA is not significantly altered if samples are left at room temperature (24 #{176}C) for 2-3 h, and that PRA remains unchanged for at least three days when samples are kept at 4 #{176}C. Storage at -20 #{176}C or lyophilization may result in cryoactivated "prorenin" (7, 8) . Sample collection for PRA determination thus can be simplified, but temperature effects must be considered.
Materials and Methods
Reagents
Angiotensin I radioimmunoassay reagents.
We used the reagents of the Phadebas angiotensin I test (Pharmacia Diagnostics, Piscataway, N. J. 08854).
Collection of blood. Samples of peripheral and renal venous blood were collected between 08:00 and 11:00 h from patients with hypertensive diseases, after 12 h of fasting. Their daily diet contained 140 mmol of sodium chloride on the average.
Healthysubjects used as controls were laboratory personnel on an ad lib. diet, and blood samples were collected from them on an ambulatory basis. Blood was drawn into tubes containing disodium ethylenediaminetetraacetate, 6 g/liter of blood. Parallel tubes were kept in an ice bath and treated as reported earlier (6) . Plasma was separated by centrifugation, either at room temperature or at 4 #{176}C, and stored at 24, 4, or -20#{176}C until assayed. Frozen plasma was thawed by placing the tubes in cold tap water. In some experiments parallel samples were lyophilized.
Assay of renin activity. For this we used radioimmunoassay of angiotensin I, as recently describedindetail (6,9).The data were calculated by correction for the angiotensin I generated during the incubation (4 #{176}C) in the ice bath. Figure  1 ) kept at 24#{176}C for three days, 9.2% after one day, 25.6% after two, and 74.0% after three days.
Refrigerated samples (4 #{176}C).
PRA was essentially unchanged in 22 plasma samples of peripheral blood from hypertensive patients and from one patient with Bartter's syndrome when plasma was kept at 4 #{176}C for three days ( Figure   2 ). A minor increase of PRA was observed in plasma from a patient with primary aldosteronism, although PRA remained subnormal during the three-day storage period. In 18 of these samples, not shown in Figure 2 , PRA was still the same after five days of storage at 4#{176}C. Similar results were obtained for 42 renal venous blood samples from 21 patients with suspected renovascular hypertension.
Frozen plasma samples (-20 #{176}C) . PRA increased (mean, 22%; range 0-82%) in 40 samples of peripheral venous plasma as compared to controls stored at 4 #{176}C.
Lyophilized plasma.
PRA was increased by 12.0% over initial values in 10 samples of peripheral venous plasma from healthy subjects (range, 0-46%) after storage in the lyophilized state. Parallel samples kept at -20 #{176}C showed greater PRA (mean, 69%; range, 0-252%) as compared to 4 #{176}C controls.
DIscussion
Our data indicate that prompt cooling of blood samples Fig. 1 tion of prorenin, the greatest increase being at -5 #{176}C (7, 8) . This phenomenon is essentially avoided by using 4 #{176}C as a storage temperature.
Plasma samples containing Na2EDTA maintain stable PRA for at least three days, but in many experisnents we observed almost unchanged PRA values (change <20%) after keeping plasma samples at 4 #{176}C for five days without EDTA. PRA in plasma stored at 4 #{176}C was stable in samples of low, medium, or high PRA values (range 0.08-46.7 igf liter per hour), although a proportionally higher increase in PRA was observed in samples with lower PRA. This may be due to the "prorenin," activated at low temperatures, which comprises a relatively big part of the total PRA in low-PRA samples (8) .
When kept at room temperature wasobserved between values obtained after one day at 24#{176}C
and controls (n = 20, r = 0.962, P < 0.001). Blank values rapidly increase, however, when plasma is stored at 24#{176}C, and should be subtracted.
The increase in PRA observed particularly in samples stored at -20 #{176}C, but also in lyophilized plasma, could be due to cryoactivation of "prorenin" (7, 8) .
We conclude that in the handling of plasma renin samples, instant cooling is unnecessary, and that keeping samples at 4 #{176}C minimizes cryoactivation of inactive "prorenin." Samples should bestored below -20#{176}C (8) or lyophilized if not assayed within three to five days. Although freezing or lyophilization will result in some cryoactivation of "prorenin" when the sample passes through the optimal temperature of activation (-5 #{176}C; 7), storage in the frozen state or lyophilized for a prolonged time does not appear per se to alter PRA (unpublished observations). Temperature effects may explain interlaboratory discrepancies in PRA data even when identical or very similar PRA assays have been used.
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